
mainly to the treatment of acute cases if one-quarter of
the rooms were muffled. The question of satisfactory
muffling depends on the treatment of the doors, windows,
floors, ceilings and partitions, and is a problem for the
practical architect and the engineer to solve. So far it
lias not been satisfactorily worked out. This is probably
owing to the fact that such construction has not been
urgently demanded. In the institution in which I have
gained my experience with the method, when the build¬
ing was being erected, since it was not fireproof, I simply
had several layers of Cabot's sheeting quilt placed in ihe
partitions in the floors and ceilings, and had double
doors and windows put in, and then placed a fan in the
outlet flue (each room in the house has an independent
inlet and outlet flue for ventilation) to provide for
forced ventilation, and this later provision has been
entirely satisfactory. I found, however, that while by
this device the manner and the degree of muffling was

considerable, it was far from what one would desire in
certain instances. I have further thickened the walls in
some of the rooms in various ways; that which has
proved most satisfactory has been to line the walls and
ceilings with tiling such as is used in part ¡lions for lire-
proof building. The matter of muffling could certainly
he very well worked out by practical experiment.
Indeed, this may already have been done, but if it has,
I am ignorant of the methods employed.
100 State Street.

Therapeutics
DIPHTHERIA

(Concluded from page 1557)
TREATMENT AFTER DIAGNOSIS OF DIPHTHERIA HAS

BEEN MADE

1. If the diagnosis seems positive, do not wait for
culture proof, but inject antitoxin immediately.
2. If there is doubt and the culture proves positive,

(hen immediately inject antitoxin.
3. If possible, seek the source of infection.
4. Report the case to the board of health.
5. Use the gargles as recommended.
6. Nutrition becomes of much greater importance, as

diphtheria is depressant, and the disease must last at the
best a week and perhaps two weeks, and the average time
that the bacillus has been found in the throat cultures is
three weeks. The diet should be a well-chosen, mixed
diet that is easy of digestion. The character of the food
should depend on the temperature and the behavior of
the stomach. A diet should consist of oatmeal gruel or
other cereal, a small amount of milk, toasted bread, one
or two eggs a day, meat juice, mutton broth, sulHcient
Rait, ice cream, gelatin, orange juice, lemonade, and
plenty of water. The proper diet for the individual
patient can be readily selected from the above. The
manner of administration and the amount must depend
on the condition of the patient, but some positive nour¬
ishment should be administered every single day. The
frequency of the nourishment should generally be about
every three hours in the daytime, and some little nour¬
ishment in the middle of the night. The nourishment
should he given about five or ten minutes after the
gargling, never just before it, as the gargling may nau¬
seate the patient. Also, after the gargling there will be

i less possibility of swallowing germs into the stomach.
While it has been shown that the gastric juice ordinarily

kills the Klebs-Loeffler bacillus, and it is perhaps never
found in the intestines, still, it would be possible for
this infection to do harm in the stomach, if the stomach
wall had been injured or if the gastric secretion were
insufficient. It has also been shown that after the use
of antitoxin the gastric juice is even more active in
killing the germ.
7. Diphtheria seems to interfere with the red blood-

corpuscles, and the patient becomes readily anemic from
the intensity of the disease or if the depression is pro¬
longed. Therefore, from the beginning, whether the
patient apparently needs it or not, iron should he given,
and iron in its best and strongest form, viz., the tincture
of the chlorid of iron. It is well to give it in 5 drop
doses once in six hours, and is well administered in
fresh lemonade, or it may he given as follows:

]$ Gm. or c.c.
TincturiB ferri cliloridi. 5 fl.3iss
Glycerin!. 10 or fl.3iij
Syrupi acidi eitrici. 25 fl.Ji
Aqme. ad 101) ad 11.3iv
M. et sig. : A teaspoonful, in water, every six hours.

The solution of iron may be taken through a glass
tube or a straw or the mouth may, after its adminis¬
tration, be cleansed with water.
8. The heart and character of the circulation should

always be watched in every case of diphtheria. As
patients formerly frequently died, and now not infre¬
quently die, of sudden heart failure in this disease,
the physician should be emphatic that the patient with
this disease should remain in bed, even if he is an
adult and apparently not very ill. When he
rises to gargle or for movements of the bowels
he should rise slowly and carefully and should
not exert himself any more than is absolutely neces¬

sary. A child must be watched constantly lest he
exercise too much in attempting to play about the bed.
As soon as the pulse feels too soft or becomes rapid, or
before it gets to this point, small doses of strychnin
should be administered, either 0.002 gram (1/30 of a
grain) from once in eight to once in six hours, or 0.001
gram (l/(î() of a grain) once in three or four hours.
If the patient feels suddenly faint, the nurse may
administer a proper dose of brandy or whiskey, or some
aromatic ammonia. If there is an attack of heart fail¬
ure, a hypodermatic injection of strychnin (1/30 grain)
and atropin (1/150 grain) will generally be sufficient.
Occasionally if the initient is not receiving sufficient
nutrition, a small amount (not sufficient to flush the
patient or cause the odor to remain on the breath) of
whiskey or brandy may he administered regularly as

fuel. It should not be considered that the alcohol is a

cardiac tonic, as it is not. If a patient is at any time
weak and collapsed, hot water bags and other methods
of applying dry heat should not be forgotten.

Í). The urine should he frequently tested for albumin.
Not that a slight albuminuria would ordinarily need
any special treatment, but that the physician should
know the condition of the kidneys, as with an album i
nuria the physician should take meat out of the diet,
and perhaps modify the medication. Antitoxin is not a
cause of albuminuria. Diphtheria can cause albumi¬
nuria, and may consequently cause it after antitoxin
lias been administered.
10. The convalescence after diphtheria should be pro¬

longed. The gargles should he gradually used less fre¬
quently, first omitting the night gargling. The feedings
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should be less frequently administered and more in
imioiinl. The palienl should gradually sit up and as

gradually get about. The first gargle to be stopped
should he the pcroxid, as it becomes an irritant and may
keep the throat red and oven swollen. The boric acid
should he persisted in, and the potassium chlorate is one
of the most soothing of gargles. For the liquid iron
preparation the above capsule suggested for I'ollieitlar
tonsilliiis convalescence may be substituted! Often the
glyeei'ophosphales of lime and soda are the best of
tónica. II' the patient does not rapidly recover strength,
massage should be given, fresh air. drives, and all the
other adjuncts to hasten or complete a convalescence.
Severe exercise should not be attempted for some time
if the patient has been seriously ill with diphtheria, ¡i-
the heart is unable lo stand linu-li strain for some time.
11. Paralysis of the palate is much less frequent than

formerly on account of antitoxin so rapidly inhibiting
the disease. However, il is largely due lo llie ahsorp!
of toxins from the local inflammation, and consequently
the greater the eleanliiies- of the throat, the less likeli¬
hood of this paralysis. This neuritis of (he nerves of
ihe palate may occur in the latter part of the disease,
inn often does noi nc-iir until during convalescence; A
multiple neuritis rarely occurs from diphtheria. For
paralysis of Ihe palate i here is no special treatment other
than a prolonged use of strychnin, country or sen.-hore
fresh air. and a more prolonged convalescence. Por mul¬
tiple neuritis the treatment is Ihe same with Ihe exeep-
iiou thai electrical treatment of the paralyzed musclas
is added.
12. After the palienl has apparently recovered, the

throat should be swabbed, several hours after the last
gargling, and another culture made to ascertain if the
Klebs-l.oelller bacillus is ¡ihselil. I'nlil (his germ has
disappeared, the patient should remain isolated.

I.'!. As «ion as the culture is reported negative, the
board of health is notified, and tlie patients hair is
washed, he is properly bullied, clean clothes are put on
in an adjoining warm room, and Ihe infected room or
infected part ol the house should be fumigated.

LARYXCEAL 111 I'l I'll I KltlA

Whenever a child, especially a young child, is taken
ill, the physical examination is never complete until the
throat has been examined. If there are any symptoms
pointing toward the nasopharyii 8 or inward the larynx.
even though the pharynx and ioiisils are clean, the pos¬
sibility of diphtheria infection in these regions should
never be forgot ten. A swab specimen from these regions
should be sent to a bactériologie laboratory. If
by means of the lapyagOBOOpe a suspicious epiglottis
or larynx is seen, antitoxin should be immedi¬
ately »given without waiting for ihe bactériologie
report. It; should be remembered that laryngeal
diphtheria (membranous croup) can occur without
fever and can cause occlusion of the larynx in prom
twenty-four to thirty-six hours: consequently, antitoxin
niii-l be used immediately.
\ tent should be made over the crib or bed. and llie

child should frequently inhale steam-laden vapor. This
will keep the larynx moist and allow the membrane to
be coughed or raised.
The throat of a young child may be sprayed, but it

is practically impossible to spray the larynx in young
children, especially when they are readily strangled by
it. The sprayed solution should be diluted and non-
irritant.

\ physician who has in charge a laryngeal diphthería
palienl should be in touch with the physician or Burgeon
in his immediate locality who is able to do intubation.
An intubated child should have a nurse always instantly
at hand to remove the tube if it is coughed up if ihe
child is strangling, and to send for the physician imme¬
diately in order thai the tube may be quickly replaced
or Ihal tracheotomy be done.
The general care of Ian'ngeal diphtheria and of the

convalescence is the same as for Innsillar and pharyngeal
diphtheria.

ANTITOXIN

It is nol necessary to discuss the value of the anti¬
toxin treatment of diphtheria. Ils value has been proved
clinically daily and statistically yearly. It should he
administered immediately if the diagnosis is clinically
positive without waiting for the culture report. If
should be administered in doubl.ful cases as s.i as the
report is positive, unless the disease is already found
allotted by Ihe finie llie report is relumed. In this
instance the isolation should persist as usual. The
prognosis in every ease of diphtheria is so much better
and (he duration is so much shorter when the antitoxin
is early administered than when lafer administered that
there can be no longer any discussion on this point.
It should always be remembered that antitoxin coin-

bals nothing but the toxins of the K lehs-l.oel'ller bacillus
and does nut COmbal the toxins of secondary infection.
Therefore, when secondary infection is present the anti¬
toxin must not be relied on to save fhe patient, but every
means at our command must lie used to remove the
secondary infection, lo reduce the toxemia, and to sup¬
port (he pat iellt
The diphtheria antitoxin has apparently no direct

bactericidal effect. Whether if chemically neutralizes
the toxin, or whether it stimulates the cells to tolerance
of the toxin, or stimulates the production of opsonins,
it does generally arre.-t the spread of the local infection,
apparently inhibits the growth of the bacillus, and
hastens the loosening of the membrane.
Apparently the only contraindication to the use of

antitoxin is in a patient who is an asthmatic or a hay-
fever subject who is especially susceptible to the odor
of horses or the emanations from sfaides. »Such patients
have been found to be particularly susceptible to this
serum prepared from horses, and deaths have occurred
after its administrai inn. largely due to swelling of the
bronchial mucous membrane, similar to asthma and
urticaria, and death is caused by suffocation and oppres¬
sion. These patients should not receive antitoxin.
Patients who are not so alllieted and who acquire diph¬
theria should Deceive the antitoxin..
The only unpleasant symptoms that can occur are a

slight, increase in temporal lire, slight skin ei'upfion pos¬
sibly, either urticaria or erythema; and some local swell¬
ing, heal and burning over the region of the injection.
Such symptoms rarely last twenty-four hours and gen¬
erally do not ocelli' at all. except possibly a slight, local
reaction. Albuminuria attributed to the injection is
probably generally an albuminuria caused by the dis¬
ease. Thai a lung congestion can be caused by llie anti¬
toxin is exceedingly doubtful, and in the rare instances in
which such congestion has occurred it was probably due
to the severity of the disease.
The dose of antitoxin has been gradually increased

in size. Perhaps the best immunizing dose for a child
under 5 years is 50Ö units. For over 5 years ihe immu¬
nizing do.se should be 1,000 units. Under 5 years of age
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the first dose for treatment should be from 2,000 to
3,000 units; over 5 years from 3,000 to 5,000 units,
depending on the severity of the infection. If there is
no improvement in the condition in from 12 to 15
hours, a second dose should be administered, generally
one-half the size of the first dose, and this repeated
again in 12 hours if needed. Barely will more than 3
doses be required, and generally but the one. If, how¬
ever, on successive days the disease does not abate, the
patient's immunity to the diphtheria toxin is not estab¬
lished, and the antitoxin may be repeated for several
days. It has not been shown that antitoxin, except in
the instance of idiosyncrasy to horse serum above
described, has produced death. However, it should be
emphasized that it is better judgment to give the first
dose of sufficient size to combat the severity of the
infection rather than to give small doses more fre¬
quently repeated which will make the sum total of units
required for such divided treatment larger than a prop¬
erly estimated initial dose.
Antitoxin is now furnished in aseptic containers

ready for subcutaneous administration.
PREPARATION OF ANTITOXIN

The substance itself, antitoxin, is at present derived
from horses which have been rendered immune to the
action of the diphtheria toxins through repeated injec¬
tions. The toxins arc the products of the Klebs-hoelV-
ler bacillus ,and are set free in connection with its
growth. Their action on the living cell is a coagulai ion
necrosis, as evidenced in the so-called diphtheritic patches
seen in the throat, the neerotic foci in the internal
organs, and general systemic poisoning and prostration.
The first step in the manufacture of antitoxin is the

production of toxins in various strengths. These are
gotten in the following way. From a diphtheritic throat
is obtained a culture of the Klebs-Loeffler bacillus,
which, after freeing from contamination is planted in
bouillon and allowed to grow in the dark in 37° C. for
some time. As the bacilli multiply, their products ulti¬
mately inhibit their own growth, and there remains a

solution, in the bouillon, of these toxins with a few
germs only. This product is now filtered through glazed
porcelain, and to it is added a small amount of an anti¬
septic. Then the toxicity is ascertained by injecting it
into guinea-pigs, weighing 250 grams, until the mini¬
mum fatal dose has been ascertained. This marks the
toxic strength of this particular product. A small
amount of toxin prepared as above is injected subcuta-
neously into a horse, and for this purpose the horses are
absolutely healthy and in fine physical condition. As
a result there is a rise in temperature, some loss of appe¬
tite and of weight, but in a few days these effects all
pass away. When the effects have passed away the horse
receives another dose of toxin slightly larger and when
the effects of this wear off, another, still larger, and so

on until the animal becomes tolerant to a large dose of
the toxin. At this time it may be assumed that the
blood of this particular horse contains a considerable
amount of antitoxin, and the next step in the process
is to determine just how much. This is done by with¬
drawing a small amount of his blood, preparing the
serum from it, and measuring this against a toxin of
known strength by means of the guinea-pig. If it does
not show sufficient antitoxic strength, further amounts
of toxin are introduced into the horse to cause a better
antitoxin to be produced, and the serum is again tested.

When repeated tests have demonstrated the required
strength, the horse is bled from the external jugular
vein, every possible aseptic précaution being observed.
The next step in the operation is ihe preparation of

the serum from the drawn blood. This is clone under
the most elaborate system of asepsis. Small samples
are taken to ascertain its toxic strength and its freedom
from bacterial contamination. These ¡ire verified, the
product is put up in containers and stored for a length
of time under suitable conditions. They are then
re-examined prior to being put on the market.
As for the horse, he soon recovers, as the amount of

blood withdrawn is not enough to harm him, and he is
ready to be used over again, which process can be kept
up for à long, long time.
As regards the standard of strength, the first fact to

remember is: the standard of diphtheria toxin sufficient
to kill the standard guinea-pig is 0.1 of a cubic centi¬
meter.
A normal serum is one possessing such potency

that 0.1 c.c. will completely counteract the effect of 0.1
c.c. of toxin. In other words, 0.1 c.c of normal serum
will save ten guinea-pigs from the fatal dose of toxin.
1 c.c. of normal serum will counteract 100 fatal doses,
or 10 c.c. of toxin, and this constitutes a normal unit.
Or, to repeat, the antitoxin unit is that strength of
serum, independent of its hulk, which will counteract
the effect of 100 times the fatal dose of toxin for the
standard guinea-pig.
The various preparations of antitoxin thai have been

on the market have differed considerably in the bulk
requisite for a given strength, but al Ihe present time
they arc practically uniform, and while necessarily vary¬
ing slightly, have been much reduced in bulk. Anti¬
toxin is now offered in all strengths from 500 units to
10,000 units.

ADMINI.STRATION OF ANTITOXIN

The injection of aid ¡toxin should be made only after
the skin has been cleansed. The part selected should be
first washed with soap and water, then thoroughly
cleansed with alcohol, and a piece of cotton or gauze
soaked in alcohol laid over the part while the syringe
is being prepared. Previous to this the hands of the
physician should be thoroughly cleansed, aiid the syringe
and its various parts placed on a clean towel on a table
near at hand. When the syringe is ready for use and
the needle cleansed with alcohol, the skin should he
dried with sterile cotton and the injection made into the
subcutaneous loose fascia. The injection should be given
slowly, and when finished the needle should be rapidly
withdrawn and a piece of absorbent cotton wet with
alcohol placed over the point of injection and an adhe¬
sive strap placed over it.
There are various suitable parts of the body for

injection, but preferably one selects that where the skin
is less firmly attached to the fascia and muscles; in other
words, a part where the distention from the fluid will
cause the least pain. This is in the wall of the abdomen.
Often the injection is made into the back, between the
scapulae.
Venous injection of antitoxin, while it has been done,

is probably not necessary, and there is always some

danger attached to it.
Tablets made of antitoxin to be administered by the

mouth are said to have been used successfully, but this
method of administration is not to be recommended.
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